Objectives-To determine if assaying the neutrophil enzymes, neutrophil elastase (NE) and myeloperoxidase (MPO) showing the test to be more sensitive in younger men. We decided to extend this strategy by investigating the levels of two other neutrophil enzymes in urine and whether these might be better markers of infection or urethritis. We therefore investigated assays of neutrophil elastase (NE) and myeloperoxidase (MPO), two enzymes which are found in the azurophil granules of PMNLs. MPO reacts with H202 and chloride to produce hypochlorous acid, an oxidant which is thought to be bactericidal,9 whilst elastase is a non-specific proteinase, capable of cleaving a wide range of proteins, including human elastin and collagen. NE is a powerful enzyme; its activity is regulated by alpha-1 antitrypsin, a protease inhibitor secreted mainly by the liver. The nature of unregulated neutrophil elastase activity is illustrated by hereditary deficiency of alpha-i antitrypsin where those affected usually develop pulmonary emphysema.'0 NE is also thought to play a significant role in the lung injury which occurs in the adult respiratory distress syndrome." We investigated urine samples of symptomatic and asymptomatic men attending a genitourinary medicine clinic to determine if those with infections could be identified by the new assays. LET was also performed to compare its sensitivity and specificity.
Method-100 men had urethral specimens taken for Gram-stained urethral smear, culture for N gonorrhoeae, and for C trachomatis testing by enzyme immunoassay. First-voided urines were tested for leucocyte esterase by commercial dipstick (positives were defined as greater than "trace") and then frozen at -20°C prior to being assayed for NE and MPO. Results-Five patients had gonorrhoea, six had chlamydia and none had both. Evidence of urethritis (> 5 polymorphonuclear leucocytes in four x 1000 fields) was found in 29 men. The results of the urine assays showed MPO levels to be non-discriminatory; however NE levels were significantly elevated in patients with proven infection or urethritis or both. Using NE values from men with no infection or urethritis an upper limit for normal was defined. Utilising this, the sensitivity of the elastase assay was calculated and found to be superior to the sensitivity of LET for detecting proven infection (64% vs 36%) and urethritis (52% vs 31%). Performance of the elastase assay
We took the whole group of elastase values for the patients with neither infection nor urethritis and using ranks calculated the 95th centile value. This was calculated as 0-195 AU and was defined as the upper limit of the normal range.'3 We then calculated sensitivity, specificity, positive and negative predictive values for patients with proven infection or urethritis (table 2) . The sensitivity of the elastase assay was considerably superior to the LET for detecting proven infection (64 vs 36%) and urethritis (52 vs 3 1%).
We then looked at the sub-group of men in the study population who were asymptomatic (that is, they did not complain of urethral discharge or dysuria). In total 72 men were asymptomatic. Of these, 2 were found to have chlamydia infections but no urethritis and 7 had evidence of urethritis but no identified infection. LET was negative in the 2 chlamydia cases but positive in 1 of the 7 urethritis cases and in one additional man who had no infection or urethritis.
The elastase assay was positive in 1 of the chlamydia cases, 2 of the urethritis cases and in an additional 3 men We have shown in our pilot study that a population of symptomatic and asymptomatic men had a wide range of urinary MPO levels without any discriminative value. In contrast, urinary NE values were significantly elevated in patients with a proven infection and/or urethritis, compared to those with neither. By using the elastase values of the men without infection or urethritis to define a normal range we have shown that the elastase assay was considerably better than LET in sensitivity. We do, however, accept that these data may be influenced by our use of EIA alone for defining chlamydial infection (which the manufacturers state has an 80% sensitivity with a 98% specificity for male urethral specimens). Further studies to more accurately determine the sensitivity of urinary NE assays should ideally incorporate immunofluorescence, cell culture or PCR for Chlamydia trachomatis and PCR for Mycoplasma genitalium. '5 The divergent behaviour of myeloperoxidase and elastase in their association with urethritis is worthy of further comment. Both enzymes are derived from the primary azurophil granules of neutrophils. Myeloperoxidase though is capable of directly reacting with superoxide and neutralising free radicals generated during the inflammatory response. Consequently MPO levels within urethral secretions might therefore be "selfregulating" and not show disease association. Elastase, however, is clearly capable of inducing endothelial injury, especially in the presence of free radicals or neutrophils which are already activated." This present study is the first to report significantly increased neutrophil elastase activity in material derived from men with urethritis, and it is tempting to speculate that urinary NE could be directly involved in the pathogenesis. Further studies should be directed towards evaluating its use in the diagnosis of urethritis. One could also postulate that inhibitors of neutrophil chemotaxis'6 or elastase might have activity in therapy of pathogen-negative chronic urethritis.
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